Genomic alterations associated with early stages of breast tumor metastasis.
Molecular studies suggest that acquisition of metastatic potential occurs early in the development of breast cancer; mechanisms by which cells disseminate from the primary carcinomas and successfully colonize foreign tissues are, however, largely unknown. Thus, we examined levels and patterns of chromosomal alterations in primary breast tumors from node-negative (n = 114) and node-positive (n = 115) patients to determine whether specific genomic changes are associated with tumor metastasis. Fifty-two genetic markers representing 26 chromosomal regions commonly altered in breast cancer were examined in laser microdissected tumor samples to assess levels and patterns of allelic imbalance (AI). Real time-PCR (RT-PCR) was performed to determine expression levels of candidate genes. Data was analyzed using exact unconditional and Student's t-tests with significance values of P < 0.05 and P < 0.002 used for the clinicopathological and genomic analyses, respectively. Overall levels of AI in primary breast tumors from node-negative (20.8%) and node-positive (21.9%) patients did not differ significantly (P = 0.291). When data were examined by chromosomal region, only chromosome 8q24 showed significantly higher levels (P < 0.0005) of AI in node-positive primary tumors (23%) versus node-negative samples (6%). c-MYC showed significantly higher levels of gene expression in primary breast tumors from patients with lymph node metastasis. Higher frequencies of AI at chromosome 8q24 in patients with positive lymph nodes suggest that genetic changes in this region are important to the process of metastasis. Because overexpression of c-MYC has been associated with cellular dissemination as well as development of the premetastatic niche, alterations of the 8q24 region, including c-MYC, may be key determinants in the development of lymph node metastasis.